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. and instructors were seasoned and "debugged" to the point that the -

-
.

+This 'paper_describes the results of a three-way evaluation of tra-
ditional, televi'sed ’ and individually-paced instruction-in beglnm.ng

graphics courses. The three methods of instruction already existed at

o . - . s ‘ . ) . ) .-
West Virginia Institute of Technology and have been in use in the basic

ggaphics co‘urses for eseveral years; theféfore the methods, materials,

faculty of the GraphJ.CS and De51gn department treated both the courses

o
and themethods of instruction as "off—the-shelf" programs th.ch had

-becanemore or less standardized through the years. gxs part of our own

concern about student, progress and accountabllltyn we undertook the ex—

perlmentwh::.ch this paper documents. We dld not set out to "prove any

. particular me’ thod of J.nstruétmn nor to rank the three methods we were_

using, but rather s:.mply attempted to determine whether the teachJ.ng

o

methods affected student achlevement

The traditiona:l method of instruction met in a lecture-labora-
tory setting. Both lecture and laboratory were conducted 1n the ‘sanre
roamwith no scheduled bresk between the two functions. The,materials
used for the lectures conmsted of commBPeiaTly™av Bvay "1ab1‘e c:vvel:‘l'xeaé{dz W
cations, and p:ooedures to be follewed 1n execut.tng a551gned problems.
Progress through the oourse was "lock: step" in that all tests qg,rzzes,,~
and other evaluation procedures were conducted for the ent.lre class as

» ¥
. ;

aunit. ' « o ) | ’

transparencies and. cha]_kboard drawings <for examples of standards appll- y

S
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F The tefevised instruction varied /fram the traditional method only
\ ’ :

. inptesentation form. Extreme- reliance was placed on live executlon of

plcked up by an overhead camera and
3 ‘ <

is method of presentatlon was aug-

. drawing samples on a drafting table,
' broadcast tlrough video monitors.
mented by camercially pre'paréd Vi tapes. Otherwise, the method of

3, :
instruction was handled exactly the same as the -traditional way.
‘ “"’*—__\ .

~
-

~ The J.nstructlonal format of indiyidually—paced instruction wa)s' a
radical departurefran the other two methods Its basic attributes are:
i \ Lo 'Woxmal presentations are accompllshed through recorded
yl _ L med:La - fllms slldes, tapes, etc. .
no attempt is made to make all students study the same to-
- #pics sn.nmltaneously. L .
. .‘v:f all testmg and evaluata.on is done on-an :Lndlvn.dual ba51s. o
\ 'I'nere area murber of other detalls wh1ch set this method apart from the - .
others, but these are the fundamental dlfferences AIl three. methods . ' >
. had text readings and assigned p;ag:tn.ce probléns as common ‘vehicles for
'mstruction.’v o, ‘ : ' -
‘ [

\ P It was our purpose to dlscmier how these dlfferent teachJ.ng me~
L ~
|- thods effected student achlevement We d:Ld not have a clear cut e# -

|

o ’ \\' pernment in that there were undoubtedly some variables over which we

' L \ couldnot exermse control such as the poss:.blllty of certain types of
' '.f. - '. si:udents all belng scheduled mto spec1f1c sections of the courses based

cn the avallab.llty of di fferential subjects out51de of the department

-
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such as meth, “chemistry or English. We' did not want a contjrlvedex—
pex"i-mental situation to éxist in the classes‘ as they- were béing con- °
ducted, so we made no attempt to redistribute the students in dlffe.rent
classes but s:.mply we took. them as: they were; recogm.zing t‘nat suéh

differences in populatJ.on could exist.
’ ' : i

N
The foglcal procedure for checking student a‘zzhieverre'.nt is ;hrough'
/ a prete'st-'pos.-ttest_ forfnst. This method yields info:_m(altion about the
) students' krml/edge prior to taking the prescribed instruction and then
gives acamparison with their performance on the same or a similar test

at the end of the J'nstr:uctiona;,period. We chose to use this procedure
inthis experiment. o

Since t&o'fonn"s of the standardized test which we chose exist,‘and .
"we wantéd to deermine the reliability coefficient between the tio,

each course section which was selected to be in the expériment was sub-
& ~ \ 4

divided into four dlffergnt groups.~ ThlS allowed afdministratio of the

\

testsin A—B “B-A, A-A, and B-B sequence us:.ng either the same or alter-
n;a‘te formof the test in a pretest-posttest format with each student.

This was done as fdllows- on the second class meet:mg of the semester an
equal nunber of the two test fonns were shuffled and then distributed to
the students in the order in which they were se,;;:ed (whlch was by J_ndJ.—
v1dua1 selection, of the students ) The answer sheets were collected 1n
the order in 2 which ‘the students.finished the test and sorted by form fp%: N\

grading. Each subset of answer sheeps was "then dealt into two classl-.

f !
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f1cat.1.ons and coded to determ:ihe which form of the test the md1v1dual
‘ - student would subsequ;ently ﬂt:akey as a %stMt This allowed us to take ~
any vanat.lons :Ln dljfflculty of the test form into account in the sta-,
tistical Shalys:.s. r -
’I‘he mean, standhrd deviation, scatter d.Lagram and regression llne
wer{e/ then calculated and plotted for each of seven distributions: A-B,
/ B-A, A-A, and B-B fo;:mats, tele\usn,on instruction, traditionmal in- .i
', . struction, and. 1nd1v1,dually—paoed instruction. Of these, the f1rst '
. ' . fourwere simply used {for standardization purposes and the last three
- are the ccmparlsons in th.ch we were J.nterested ~ Additional correla-
tions could have Been targetted for analysis such’as: individual pro- -
fessor's students, dlstrlbutlons by academic major, by ethm.c or eco—

!

ncm:Lc background by prev;ous academic achlevement, etc. , but we chose
o 1.mu.t the 1nvest.1gat.10n to a oanparlson of the teaching methods only.
\ y : Additional analysls of the three target dlstrlbtitlons was also cam-
pleted to determlne whetHer any s1gn1f1cant dlfferences between pretest
and posttest for each situatien -ahd among pretests and posttests for
} . all three teachlng ‘metheds exJ.sted '
. L | ' A o

L 4

The instrument we chose to use to gather dat:a for this experiment
is the Drawing sectiomp of the Coqderative Industrial Arts Tests, pub-
lished by Ekiucatiooal T&stmg Serv1ce This test was originall;z de~

v ) ‘signed as an 'achievaneot test -for juni_or ‘high. school® students, but .

since its riormative data indicates that it is probably a little

- -
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difficult for th{s group and since n\est of the cellege bound students ‘
in West Virginia receive no training in instrument drawing in the public
schools., we felt justified in us:mg it for this exper;nent. Not of
leest significance in the decision to use this particular test is the
fact that it is the only one in this subject area listed in the Mental
Measurements Yearbook. We felt this fact was significant if for no
other reason than ease of replication of the experiment by others at
their owni institutions. As has been stated previously, the test exists
in two foms. It is a timed, objectlve, multlple ¢h01ce ‘type exam which
covers both the theory and application cﬂ:‘ fundamental engineering draw-
ing. The students had very little difficulty in answering the 50 ques-
tions within the 35 minute time limit, so at the college level it could
easily be clessified as a "bmer“ test, rather tﬁan,a, v“speed" test.

Its subject matter i$ fairly camprehensive, but the test does have two

distinct d:rawbacks- 1) its standardization popﬁlation is not generali-
zable to college age students and 2) the.re is a low: rellablhty corre-
lation (.70) between the two forms of the test. Suff1c1ent 1nformat.10n‘
is J_ncluded with the test.instructions for individuals "to estab]_ls};

- normative data for the students at their own institution, but the low
correlation between formsmust be rectified by otrfer means. As men-

| tmned previously, we chose to cambat this problem by organizing the

- population into subgroups and utilizing all four permutations for the

order .of, administering the forms. This procedure tends to lewel out

' ﬁ'
vA

any differences bgtween the tests. ’ ad
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' trical engn.neerlng, cham.cal eng:meermg I canputer scmnoes, mec

‘engineering, J.ndustrlal arts educatJ.on, civil engn.neermg teéhnol
_ drafting and design engineering technology, electncal eng:.neer'

. '4 , .
technology, mechanical engineering technology, or mim'ng engineeri :

beg:.nm_ng of the experm\ent The pretest was adrm.nlstered to the en-
t:Lre enrollment in the fundam‘;ntal draftlng courses, but smce ‘
attnt.lon prevented many of the students from finishing the co
total populat.lon for the experm\ent was not known untll after

! test had been glven. 203 students canpleted the posttest Th
‘ md:wmdually—paced instruction respectlvely.

'i'he experiment encampassed two multi-éection courses 1n fundamental '
eng:meerlng drawing which had similar sets of object.lves. Both 'céurses
Qare concerned w1th establlsh:.ng the theory and practice of J_nstrunent a
drawing fram the ftmdamentals of orthogrdphic projection through the |
execution' of caipleted detail drawings. The main difference in the

| courses is that of contact hours devoted to 1aboratory time. Enrollment
o acoord:mg to designated major 'is dlfferent for the courses based upon
the contact hours, with engineering majors belng predaminant in the four

contact, hour course, and engineering technology and industrial arts

S 1]
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m_ia\jors in | he six contact hour coursé. Neither of the courses is
taught exc lusivély by any single instructor; rather, the course load is
spread as ‘e:venly as possible among three different instructors. Like- -
wise no 1nstructor used any of the three teaching net]b@fexclggively,
but each ofje used the methods which suited the‘enr‘ollmen't and class-

rc'Jcm. copnditiion. By chance nearly equal populations resulted for the

© three me logies.

-~

.
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"'rablés 1, 2, and 3, (see Appendix) show the histograms of both
the preﬁest' and posttest results for the .tfaditidnai, television, and
individually-paced instruction, respec’:t;i"vely._ Included in these tables
are then cumilative totals and percentile rankings for the various test
séo;:es." .Not shown on these tables, but also of importance statist:i.c-j
ally, are the percentilg’rang.eus which can be assigned to each score

based on tfme standard error of measurement of the test. Accordi:ng to

.Educationa]: Testing Service, the standard error of measurement of both

forms of the test is a constgr}t 3"Yaw score points. The percentile
range which can be assigned to each score is determined by using the
percentile associated with the raw scores which are three above and
three below the score in questlon. For example the percentile ranggp
for the raw score of 17 in-the pretest under traditional instruction is
\fram the percentile for a raw score of 14 to the pefcenti’lg for a raw
score of 20 or from 6 to 25. The standard error of measurement also
must be used in determining significance as will be discussed later.

«
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Figures l 2 -and. 3 shon graphlcal canparlsons of the/gretest and’
posttest dlStI'.“i.b\lthl’lS for the traditional, telev;sed and individu- .-
ally—paced lnStrlJ.ct'.lOl'l methods respectively. One thmg Wh.'LCh is |
ea.511y discernable from either the histograms or the dlstrn_butlong of |
the data ‘is ‘that regardless of the method of ¢nstruction the students
appear to have learned a conéiderabie amownt as evidenced by the shift

of the distributions and the differences of means.

Figures 4 and ‘5vshow camposite graphs cmtpir:.ng all three pré— .
tests and all three posttests, respectively. A test of signig:'icancé
on the variation of the means indicates in the L;retest there is no
significant di:.ffér'encef in the populations. However, in the posttest,
traditional instruction was found to be significantly better, individu-
ally-paced J.nstructlon was s1gn1flcantly worse and telev:.smn instruc-
ticn remi:med) unchanged. Analysis of the varlance of the standard de-
‘viations indicate that both the traditional and individually-paced in- -
struction groups are also significantly more uniform in posttest re-
sults than is- the television instruction group.

Of greatest sa'.gnificance in analysing the dat; we campiled is a
scatter diagram. Flgures 6, 7 and 8 and Tables 4, 5, and 6 show the
scatte.r dlagrams and assoc:t.ated data for traditional, televised and

‘ 1.nd1v1dually—paced instruction respectively.

-+ BEach of the scatter diagrams is a plot of paired scores for the

-




\ S o ‘ ' .°9 ro-
' pretést (abscissa) and posttest (ordinate.) Results of the entire
population”in each of the three groups has been plettedf The solid
diagonal line rurming from the origin toward ‘the upper right hand cor-
ner represents the status quo conda.t:.on—--—the student scored J.dentJ.-
cally on both tests. The standard error of measurement lets us es~""
tablish an envelope or range of scores which could be oon51dered sta-’
tus quo due to the possible varlat.lon of three raw score pomts which
could expected by any student taking an’ immediate -retest in either

the pretest or posttest situations. Tm; envelope or range is deno-
ted by the dashed ]_i.nes/ahcve and below the gtatus quo line.

Fram this plot it is relatively easy to determine what percentage
o of the students scored ,significantiy higher or 1ower on the posttest
| compared, with the pretest. All three ulatlons had approximately

1.5% who scored s1gm.f1cant1y lower o the. posttest Slgmflcantly
hJ.gher results were 73% for trada.t:.ona;., 78% for televised, and 59% for
individually-paced instruction 'I'he‘number of students whose scores
appear in the upper end of 'the status quo envelope are  to be expected.
They are the individuals who have had extens:.ve tra:.mng in the subject
area prior to enrolling in the course. The individulgsin the lower
end of the envelope are not as easily'categorized uZl‘élse may be lndl-

'W viduals who lack motivation, who learn to respond to spec1f1cs rather

than generallzat.lons, who have language and reading skills probl ’ .

or otherwise manifést problems as students. An effort must be made to

identify these students and to deal with their prablems if ygu wish to

-~
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retain them in y,oxir program. -
\ N . .

LI 2
. *

| ';\lsé'pllotted on the' scatter diagraxﬁ.ar‘e the values of the mean '
S - ,fpr the pretest and posttest and the calculated regressmn line which
s could be used for pred.lctlng ‘results on the posttest when only the
. 'l : pretest score is kno.m but which we are using as a carparlson indi- .7
cator between populations. The data in each acccxrpanymg table glves .

all the m:merlcal information necessary to plot the scatter diagram

© <. itself. L .

’

. (3 L
. ’ N
- .

. Camparison of the. results y!ields same very interesting 00ncli1-
sions. As has already been stated the d.xstr:.butlgns appear to have
no s1gn1f1cant dlfferences between them prior, to J.nstnuct_lon. All
three groups of students fared signifécantly better on the' posttest,
" but the traditipnal instfnction‘ me;:l/‘fod appeared to do bej:ter on thé .
average than elther of the other groups, ‘and the individually-paced
group fared. s1gn:|.f1cantly worse. And an analysis of-the variance of
the standard dev1at.1.ons indicates that both the traditional, and mdl—
viduaily-paced 1nstruct10n groups are also significantly more uniformm

in posttést results thgn is the television. instx‘ucfion grouwp. !

4 o
) »

]
U

Does this mean that the tradit.lonal ‘method of mstmctxon is m— ' y
hexently better than J.ndlvn.dually—paced 1nstruct10n’> It does not.
Examination of the two scatter diagrams indicates .thatdifferent sub-

greups within -each of the two populations ended up being in the status

-

\
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. - quo e'nvelOpe For the trad:l.:tlonal mstructmn method, it was a group ,
| : ! *’ - o wluch scored lower on the pretest th.le for the J.ndlvidually—paced ’
- - \- L _mstructlon group 1t cons;,sted of students who scored hlgher On the -
. '.pretest.' Students who knew llttle about the subject-f;red we11 ynder
> B mleldually—paced 1nstruct10n but’ d.1d not do as well under tradltlon- ‘_ N
:“7. L . a,l 1nstructJ.on ThJ.s 1s propably the result of havmg to pace the . l‘ 7
’; " . .:’ tradlt.lonal course at a faster rate than these mdlvn.duals can work R ‘
(\‘; | to assnm.late thé knowledge. On the other hand students w1th prlor . -
A know;l.edge of the subgect apparently tend to ext:end ‘their kriowledge | ’
; l Y under tradJ.t;Lonal :mstructa.on, but loaf ‘under 1nd1v1dually-pac"é'd in- | R
e \ ) * . struction. 'I‘hls whlld mdlcate that performance on thé pretest could
) ‘ " be used to dlfferentlally place: students In a course offered by e:Lther
5 o of the 1;wo methods 'I'he testing of such an hypothesms w111 hopefully
| be the subject of an addltlonal paper on this tomc to be publlshed in C
.?‘.;; ,f‘ m | the neag, future . o . B | . : i ‘
: o R What abow!t telev151on mstructmn’ The fact that there is a B T
L " wider spread to the data, as shown both by the value of the ‘standard |
« dev1at.1.on and the slope of the regresmon lJ.ne, 1ndlcates that tele= ’ §
v151on should not. be an exclu51ve or habltual teaching medium in th.‘l.S' 3 ‘ k‘.;
, '_ _. ' subjec't The cntlclsm that has been levelled at "Sesame Street“ and ' |
_ . ) C “'I'he Eleeiﬁa Ccmpany" appears to be appllcib—lef ‘here as well. "tThe |
K ‘ rJ.ch get rlcher, ‘and the poor can't keep w.' Telev151on is a tran- |
' '51ent medium. It does not lend 1tself ea511y, as used in this ecperl-‘-
" nent, to,revmeﬂ and _sequence 'reinforcemént. Ve are certain that there _  _
- - " . | | S
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- - : 'I‘ABLE 1 .
} .. HISTOGRAM & PERCEN’I‘ILES OF TRADITIONAL INSTRUCTION :
PRETEST ' S POSTTEST .
- h - - \‘IM( - .‘ M ‘. . i s -
e S - Cum. %ile Cum. %ile . °
' Vo Score Tally Freq. Freq. Rank | 'I‘ally Freq 4 Freq Rank
-50 - 7 AN ' .
. 49 ) 'ﬂ~ - .'/ . " N
48 |+ 1~ 72 99 o L , .
47 0 71 = 99 " 2 72,99 - .
46 |1 1. 71 98 1"e 2 70 - ' 98 .
~ .7 45" 0 - 70 97 / 1 ~ 68 . ., 95-
- 44 -0 -70 97 . i 4 - 67 4 ‘93
43 .0 70 - 97 | . 3. 63 | 90 |
: L 42 ' o . 70 - 97 e 4 60 ;. 85! .-
¥ - . 41 |4 2 70 97 wirl- 6 56° 80
40 |1 1 68 .95 st 8 50 73 ' .
. 39 0 © 67 94 /" 2 42 63 \
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